Sex differences in endogenous pain modulation were tested in healthy volunteers (32 men, 30 women). Painful contact heat stimuli were delivered to the right leg alone, and then in combination with various electrical conditioning stimuli delivered to the left forearm. Four conditioning protocols were applied to each subject in separate sessions: mild, non-painful (control); distracting; stressful-yetnon-painful; strongly painful. Thermal stimuli were rated on visual analog scales for pain intensity (INT) and unpleasantness (UNP). Distracting and painful conditioning stimuli significantly reduced heat pain INT and UNP ratings for both sexes, with significantly larger distraction effects on INT ratings for men than women (p = 0.004). No sex differences in pain-evoked hypoalgesia were detected (p > 0.05). The stress protocol did not consistently reduce heat pain ratings, possibly because the protocol was not sufficiently stressful to activate endogenous modulatory systems. Regression analysis revealed that the magnitude of pain-evoked hypoalgesia was predicted by the perceived distraction (p = 0.003) and stress (p = 0.04) produced by the painful conditioning stimulation, providing evidence that distraction and stress contribute to pain-evoked hypoalgesia. However, the contribution of stress to pain-evoked hypoalgesia differed by sex (p = 0.02), with greater perceived stress associated with greater hypoalgesia in men and the opposite trend in women, suggesting sex differences in the mechanisms underlying pain-evoked hypoalgesia. This study provides indirect evidence that multiple neural mechanisms are involved in endogenous pain modulation and suggests that sex-specific aspects of these systems may contribute to greater pain sensitivity and higher prevalence of many chronic pain conditions among women. Ó
Introduction
Application of strong pain to one part of the body inhibits pain in multiple remote body regions, a phenomenon known as diffuse noxious inhibitory controls, counterirritation, or pain-evoked hypoalgesia. Painevoked hypoalgesia is a psychophysical measure of the function of central endogenous pain modulation systems and has been used experimentally to test these systems in healthy [45, 63] , aged [15] , and chronic pain populations [30, 55] . Pain-evoked hypoalgesic magnitude is inversely related to clinical pain frequency among healthy individuals [17] , suggesting that reduced endogenous analgesic system function may be a risk factor for chronic pain.
Deficits in pain-evoked hypoalgesia are associated with several chronic pain conditions that disproportionately affect women, including temporomandibular disorder [30] , irritable bowel syndrome [62] , and fibromyalgia [29, 34, 37, 55] . These findings suggest that women may have reduced endogenous analgesic system function compared to men, resulting in increased vulnerability to the development or maintenance of chronic pain states. Demonstration of sex differences in endogenous pain modulation among healthy subjects would provide 
